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Arguably the central scientific and 
management question of our time: 
 
How will organisms and ecosystems 
adapt to rapid reorganization of the 
Earth system? 



Notaro et al. 2012, Ecological Applications 



Ecological change driven 
by climate alone operates 

on decadal time scales 

• Poleward migration ~10 – 
80 (160, Chen et al. 2011) 
km century-1 

• Upslope movement ~ 60 – 
100 m century-1 

Figure: Notaro et al. 2012 





Fuels and climate change are driving 
unprecedented fire behavior and altered 

fire regimes. 

2004 Nuttall-Gibson Complex, Pinaleño Mountains. Photo: Coronado NF 



Post-Horseshoe 2 landscape, 
Chiricahua Mts 

Will interactions of fire and climate change 
push ecosystems past tipping points? 



Figures courtesy 
C. Stetson, 
Coronado NF 
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Helmbrecht, 
USFS TEAMS 

Pre-fire 
Fuel models, 
Chiricahua 
Mountains 



Post-fire 
Fuel models, 
Chiricahua 
Mountains 

Figures courtesy 
C. Stetson, 
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Helmbrecht, 
USFS TEAMS 



2011 southern AZ Fires: 371,450 acres 

Roughly 20% of the 1.7 million acre Coronado National Forest 

So ~5 fire years like 2011 would burn the equivalent of the 
entire Forest… 



Near Rustler Park, 8200 feet, June 2010, 
inside 1996 Rattlesnake Fire June 2012. 

Horseshoe Canyon, 4800 feet, June 
2010. 

June 2012. 



Conservation biology 
  

Restoration ecology 
 
 

Resilience ecology 

Are we witnessing (and creating) a 
new paradigm? 
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